cdc2 kinase-induced destabilization of MAP2-coated microtubules in Xenopus egg extracts.
During the interphase to metaphase transition, microtubules are destabilized by a cdc2 kinase-dependent phosphorylation event. This destabilization is due to a dramatic increase in the rate at which each growing microtubule starts to shrink (catastrophe rate). In principle, this could be brought about by lowering the affinity of stabilizing MAPs for the microtubule wall, by activating a factor that would actively increase the catastrophe rate or by an alteration of both parameters. Here we examine the stabilizing effect of bovine brain MAP2 on microtubules assembled in interphase Xenopus egg extracts. We show that this MAP strongly stabilizes microtubules assembled in the extracts against nocodazole-induced depolymerization. However, it does not protect them from the cdc2 kinase-induced shortening and destabilization. Moreover, the steady-state length of centrosome-nucleated microtubules in cdc2-treated extracts containing MAP2 is similar to that found in extracts lacking exogenous MAP2. We also show that although exogenous MAP2 is phosphorylated by cdc2 kinase in the extract, this is not the cause of microtubule destabilization. These results indicate that increased microtubule dynamics during mitosis is due to the activation of a factor that can function independently of the presence of active, stabilizing factors.